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PCS«©3MT7^^ft«ICtoT#*fc«^, mT+frMfcftl. 8 8GH 
zvyjfrflfi* tl±50t:t, *S±3. 3MHz^D*56.6MHz^i 
f*. PCS©^ »«»«i:S«»«©MHtt2 0MHzb^?a:<, »jfi±© 
M»««6o#>MrM-st, ;i^fct-3T©aSMIMIHH3Ml OMHzi 

^©bb^ 

zzvmmoema-msi'vtDmis * t , £©ttw&sr«mBm©m* 

S^©^«M©Eng|5©j£g|5*T©^$^t 1, C©««©M©]H«^&C0« ' 
ffl*©IH»©£»f;T©K;S (t-tl) *t2iU ^©MUtoPQaKtt© 1 

fcTy^fcDc^y^Hift u tm&m&oun&mvtto i tfy^^D©Eia©ci 

»©«SL1, MWISL2, «H3IW«i©l Ky^fcDOfcTy^iliftp, 

iQCwmsettfrrsmffi i ** & o ©*i£ P i , nre««m©«« P 2 , 

t 2^h 

<&*£U L = p, pl+ P 2 = P> LHL2=L, Ll^pl, L2^p2©P 
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j*-r*«*» i d p i , m&mmmmom* P 2 , tNEgsMts or 

h^t 2 

(fc«U L**p, Pl + p2 = p, L1+L2=L, Ll^pl, L2^p2©i 

X#M^)fCZ|ft^fp]-\©lEl^^§D 0 

3.8° 

©Y»^^jai$nfe ! b©T^D> 

18%^t/ (2Xp) ^3 5% 

s^^oiiw^rom^t t , ^©^^i^r^MfEs^©^ 

©«^©Gfl^©^*T©i^$ (t-tl)ftt2iU ^©^^©Gflfi^ 
©ltf^*>fcD©lfy5MiftL, MIH^^IHJ^^iHy^feD©^ 
OWUCiftLl, G£IS&©i|©£L2, ttBMNHto 1 \Zvttft*)<DVy?m* 
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t 2^h 

Gfc£U L = p, pl + p2 = p, L1+L2=L> Ll^pl, L2^p2GDW 

s-toks ct-ti) _*t2tu z.<omm<Dwm^<Di\*y?*,fti)v>\* 
i o ®«& p i , fraB«sitmcDiie$ P 2 , Mia^m^m 

t 2 

CfcfcU L = p, pl + p2=p, L1 + L2=L, Ll^pl, L2^p2©|| 

3 8° 
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18X^t/ (2Xp) ^3 5% 

«K©Kiato*«S;T©ie* (t-tl) *t2iU 2KD«WK(D|EI|n|»K 
©1 tfy^&£D©tTy:HI£L, tWBff«Ml0lHIia»«©i fcTy^»fco© 

iaia©ia*©]K*©*ftLi, iaa©«sL2, Mist^^L^ <l-l 

2) toft (L-L2) /L^t?' , Mf3#M«M©ffi$$h, IMBttSHM 

© i tf y mt v) © tr y p , itf!«niit«iAnifitt i D 

l#©tlp 1 £©J£p l/p^r? tb&it, 

t 2 

<fc«U 77' -0. 3<77^77' , L = p, pl + p2 = P) Ll>pl 

«^©a^©]i^ST©is$^t, c©fiiwifc»r*tiMBafeK©*iif*6c 

«M0ig«®*tf£T<Dffi* (t-tl) *t2fcU -©^®M©IH]M^ 
IHia©ia«©W»©1HftLl, BD«©itL2, flM5ttaHtff<Z)ft£*h, ffl 
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t 2 

(fcTcU L1+L2<L, L2<p2> LUpl, L = p, pl+ P 2 

<Dmm<Dmmt(Dm\z^x. ®mm<D&uomm^z\<D&mm<Dwu<Dj& 
««®iHiffiojBEffi£7*ofi (t-ti) st2tu n©«««©iata»«0 

fl©«a«©W«®(B&L:U IH8B©II&L2, WIBfcry^ftLi (L-L2) 
£©J£ (L-L2) /L&tj* , fufe«ftm©i%£ £ h , fufB^Mm©© 1 £ 
y ^fcfc 0 © If y p , ffiffittTlHttt 1 0 ©*I£ 

Pi, ftUB«ffif&M©*I&p 2, MiB«P^m@©tfy^ptMI2«@Jgl*© 

>Plpl£©i£pl/p£7J 

0<t2<h 

(retell 77' -0. 3 < 77 ^ 77 ' , L = p, pl + p2 = p, Ll>pl 

(DMmzmrcr) t?* **»*®T©«ft«fcsAw©jRarai# 
mmmB(D^Bx<Dmmm^KHmt(Drn^~mm.mz^i^ 
ocnci»«©iaia©M*-^ieB8rtfcW!)rr*j:t'T?s i o2i©m©sa 
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©ihi«©msst©« ( t - 1 1 ) tt2tu Ji©#«wi©iaia»«o 1 tr 

fi*©W«©ttfcLl, IHg|s©*gftL2, IMB«aH&®A£*h, MSB^Mii 

0< t 2<h 

(fcTcU L1+L2<L, L2<p2, Llgpl, L%p, pl+p2 

ME^«^©IHIi£b^©l e^^fefeD©IH]O©O^©]I^C0iliMftL 1, GflgB©#g 
ftL2, IWBlfy^BLt CL-L2) £©J* (L-L2) /LftT?' , MfS^M 

©«*pi, Mcmm]oi«p2 t MfB#Mma©t^^p£MiE«ffiti:*: 

©tt P 1 t ©it P 1 / P ft 7? t bfc t sr, 

7?' -0. 3<77^7?' 

GfciEU L = p, pl+p2 = p, Ll>pl®H«&ifct) T7*S«b©-C, 

&mmwi$mm^<D4m<D?n&--fe® l m\zn%.z> c tt, fiHut#w*s5 £ 

-5 «^^n^^©^®^a(Hl^^^t-^^fC^ViTfe, ttttOAWt? 
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G30^5K*W*r«#«JK^ C©fiMWK©EIii]i»«©l tfy^ifc&D©h!^tB£ 

©<s * l 2 , mm^mnuo 1 tf y o © t? y 3^1 § p , ffigsftsittii 
-rsm^m 1 0 ©4gs p 1 , aSfEm^^©^ P 2iLfeit, 

L1+L2<L, L2<p2, ^OLl^pl 



19 1 Ate, *mw<Dmm<Dwm 1 ^^^s«^s©^^^f jlmsit&So 

HIBtt, *5BI8©*6fi©^jg 1 £W§m^M©S»rMIIlT&<^ 

ei 4 a«> ^mm^mmomm 1 fc&^s s Aw&^©«^#&£^-rEiT& 

35 -So 
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m 5'ah ^b^^^m©^ i ki&w-s s Aw^m^fDm^w^mtrnx^ 
si 6 Ate, ^fmonmvwm i s Awfti^©iMtt$^tiTS 

in 9 te, *mm<D$$&<Di&§&2 \z^n^mrf^^a<ommwv^o 

mi oA~ii o ite, *^©^jso^ii2»^tts« ; HKa©»Bi^^ 

0 1 1 Ate, #5gw©3$&fc<z>jgjR 2 KifetT-s s Aw^g^©m^;#tt^^-rgiT? 

01 1BH *^g|8©^Jfic»l8 2 fcfctf* S AW7 )\>& 

® i 2 Ate, ^woimmvmm 2 \z&\,f% s Aw^jg^omm^&^-rin-Tr 

Ml 2Bte, *^©^Jg©^2fc^tt^SAW7^;|/^CD^#ffi^-rEI 

mi 3 Ate, &mM<Dnm<Dmt& 2 t^tts s Aw^m^nmM^^rtm-v 

0 1 4 te, *^©^Ufl|©^l8 3 »C*frt-5* : ?SBia©»f®BI , r**. 

015 A~0 1 5 Ete, *^©sfe6fi©^J83 KfcttSWFfiBi&Oi&NliS EM? 
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lien *^<n^m<DMm3\z&rt%n^&<D%%^&^m^&z> 0 
1 ^m^mmommsizm^m^^ommtm^wm^mm^ 



mi 8ah *^<Dmm<DmM4\z&tf&m^&(DWimsEM2$-M^$>z> e 

01 9 Ate, ^:^(D^ii^^4t^frt^tt^D D D(DilfMSEM^T^§o 

si 9bh ^momm<Dmm4\z^^n^^(DmmM'^^-rmx^^ c 

02 ite, ^B^^^^^e^^^m^acDm^tts^r^T^^o 

02 2te, *^©^^^6^^^^«^,a©^tm^#14©l8^^^ 

02 3te, *^©»fi6}^tt5tWp©iIi:fiI^©MI^^ 

02 4 Ate, ^BJ0^J|O^7^^^§«?a#|©i!EM0Tfe^ o 

02 4 B te, *^<D|l£5g<£>^ 7 ^^^§m : ?a^©l*I^<D^©miHlg§0 

02 5Ate> ^mm<Dmm(D^mi\z^n^n^m^<Dnmm^^-rmx^ a 
0 2 5 b te, ^mmomm<D^m i izmir%m?m&(Dn^m*^?mx&z> e 
02 6te, *mn<Dmfo<D^M8\z&rt&m^n&<Dmmmx%>z> 0 
02 7te, *m£onm<Dmm9\zmi%m^&<Dmmm : ?&z> 0 
02 8te, ^B^mm<Dmmi o iz&tfzn^&vmmmx&z. 

02 9te> ^mom^mfDmmi nz&rtzm^&oimwmT'&Zo 

03 ote, *%®(Dmm<Dmmi 2iz&n%m^u&<Dmmm~v&z>o 
03 ite> ^moimmvT&mi 3\z&rtz>n : ri&&<nmmmx*$>z> 0 
0 3 2 te> *mm<Dmm<Dmn 1 4 fcfcttsm^aoBfsisrc&s. 
0 3 3 *»^©^fte©^iB 1 5 iz&tfzm^&owimm-v&Zo 
0 3 4 te, *mw<Dmm<DMm> 1 6 fc^^sa^aosfsHT^s. 

0 3 5 Ate, *Al39®^ttCD^l:«)t«lfff ACDRlrlS EM9XT*5. 
03 5Bte, ^^^|c«tffttmo|f|B(^cE^«^ 
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EIlB«iWI8frMEIT^^„ 

&'&%iM$g3&m5$mm4*mxz>h<D-c$>z> 0 ^^izmmmm2\z^ c©# 
mmm 2 hmMmzmm^nrcm^m^Mm^ff e> /\°>y h 5 s awt 

TLTJ tBT. ) ^S^feOT, -€-©Ih«E0^^3 6° 

536° 

fe> «WH4©Dn*^4btt, t5^4ar B 1CD#Sf«@2^S=Kl0D±®{C#&b 
4b<0JW*TOW*«t liU «««4 0IHI«^4b0J«»^6O«^4a© 

M*B3;t©k$ (t-ti) $t2tt§. 
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Da«B^4b©«SL2 (L = Ll+L2Mf3to^t) t-fc, &H$t4 

a (Dft&t &%m$.-c&fflmmM 2 <D 1 tf y 3Mi p it* 3 o 

«H^2 a©l**fct)0fi*p 1 tU i^51WW$p2 (p 
= p 1 + p 2^DiL^c<i:) 

77' , »ffl«i2©lfcry5Hlpi:«fiSl**fcD©IBp 1 totfcp 1/p£t? 

EI 2 A~0 2 H«^BJ©^J|(D^ 1 £35**5 S XOSBS^&IB 

ST, 02A^ti^t, LTII2 1 ©±®|CA 1 *&«A 1 ^£3l*J|r£ 
fe«X/^^^^(D^£J;^#^mffi*fe«/^ct^lt^i:^5«M2 2 

H2Bt*t«k5fc t 1112 2(D±M\ZVi>7,Ym2 aSfcriW*. 
^e>fcH2FtC^-rj;-5fc, «WBt2 4©-ftSte^XhI)|2 5*»rirr 

5„ 

^2G}^tJ:5t, myts mm&ffim>*m^Tuvxhm2 szmmo 
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^m<Dmm(Dmm 1 ic^-m, 

t 2^h 

(fcfc'U L = p, pl + p2 = p, L1 + L2 = L, Ll^pl, L2^p20Dl5 
C©««*»fct»«ft#*^tbT, «JS3&ft**l,fcH2E0S i02l 

bT, t 2^h (TtfcLs, L = p, pl + p2 = p % LHL2=L, LUpl, 
L2^p2®««ftHfct) TfeSSAWf/HXi:, Jfc$fc0tJl<hbTh<t 2 
(fctffb, L = p, pl+p2 = p, L1+L2 = L, Ll^pl, L2^p2©P 

^l^^Jt«^l<D«W®««KblM (h/2Xp) ft 7*; &&W2<DM 

mm^mmtmm (h/2x P ) «4%<hu s i02iwt la^jgmasj: 

tfttttWl. 2<tt>2 0%.i:bfco SfcMbfeSAWrAWXH HlAfcwb 

s Aw^f^irA @ i Aomit&mir 5 S AW^^sm^H 1 ^^^ 

bT^03fcSbfc7^-iSAW7^;^-p»5. EI3te43Vvr, 3 1»LT 
Stic, 3 2teS i 02J^> 3 4«m@A°y h\ 3 3 s ttS^JWfcfflfcSnfcS AW 

&m&* 3 3 p fcm&mizmm-znrz s Aw«^^^bT^-s 0 

H 4 b fc s AW7 ©mftfattfcwf. J£»J 1 CD S AW^il^CD 
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011 2 © S AW*If©tI#tt^i 6 A \ZVcMm 2 © S AW7 J,)V? ©tt^,# 

tt^ieBi^t. refill nm.^mz. T;H7F,i©^&itfti^it§ 

(SI) 





t 2, h 


•h/ (2 p) 


t 1/ (2 p) 


LI, pi 




t 2^h 


0.07 


0.20 


Ll^pl 




h<t 2 


0.07 


0.20 


Ll^pl 


HMM2 


t 2^h 


0.04 


0.20 


Ll^p 1 



GfcflfU L = p, p l + p2=p, Ll+L2=L, Ll^pl, L2^p2 

%*mrc?) -v&zmmm i 2 © s ATmm*mi&m&jz* < Mm 

fcSAW:7^*©W4&JWfc^Si:, t 2^h (fctffU L = p, pl+p2 = 
P, LHL2=L, Ll^pl, L2^p2©H«*ft&t) 
J:^tt«5W2©SAW7-r;^tt, 3WfcteX*-MWtftwUW*. &«LH6 
BiC^$nfeit^J2©li®©^^b^P^4%CDS AW7^f :&»© 
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AW«f©Si02©Wt2^h <fc£U L = p, plfp 2 = Pl L1 + 
L2=L> LUpl, L2^p20H«Si&f) i&oW5Wi^:t$ 
«93#SWJiffib:fe. 

•■©wits i02«cD«fttett»bw*fe©t#*sn*. ^ctwhW 

tt*6fc, 3 i O 2 <Z)|ffi&*f. t2^h (fc£U L = p, pi +p2 = p, L 1 + 
L2=L, Ll^pl, L2^p2 0««SH&t) #SbWt 
UE**i£08ft**|*<t*fe£. tmttftKffh/ (2x p ) #3, 5) 7> 
10%, S i 0 2*UfcftKfft 1/ (2Xp) *ti 0, 15, 2 0%CDi^:|| 

H7fc*f. fcfcU S i0 2©«JftfcbTWU *»©U y ^;WjW*fejE*SW 

s»fc5firf< tmt>nz t = 1 1 ©JKffi©.fe©§^bfc. 

7^^©iM^LT*0, 8 1ii7^M#|, 8 2tttt*(Ml3E*SftfeS 
AW#ttHF, 8 3ttl«ttfcE«$n&SAW^iR?T!*e), 8 2alMii:|H 
mtsntc S AW*1?07 H S v 9 >X##, 8 3a KllOTRI3EB3nfe S AW 
*S?©TH5y^>^«HtT*S. 8 6 0«i7^^0llt^^ 

bTV>*. 7^lSAW7^^m ««^©4«^it^M©^^©M 
^M«ifi^J^©^^^^^$ n> ^©fSMMiJ^M^JM©^^ 
8 3©##^\ »«©?l5«««TW^Jill8 2©«4t**3^WtJS:-5. fcT, S 

t^z s aw^©5^, mm<D s Aw*s?fc* w-* u «/ 7)w>n§zmmk 

HsUMTClSO. 3-0. 4-C»«{iiSs|it«t, m&tfcz> OJyy 
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■ SAW#»©S i02©*«ttt 22Sh (&*:U L = p, pl + p2 = p, L 
1+L2=L, Ll^pl, L2£p2©W«£»fc-r) iftoTl^^ i**«fc<, 

£*>©T«&<, SIN, Si ON, Ta20 5fc£ffi©«m^&/HV>fc»&fc: 

A«L iNb03^LiB203, KN b O 3 ^0i©flEtSft^^fc S AWr 

*SWt©JW2te*ViTSAW5VW^MU *Jg©»ttl &R|*©S AW5*/t-f 
X^ffiV^Co EI 9 &43&9!©&%©&tB 2 S AW^/Vf X©0r®gn?&3. 

*Hfc*lr>T, *«©J«lTffl^fcHlBi:|E!I«©«|jEfcW:ra— I^^U *■© 
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^tt^^Ol^Cifeotl^. «BH&4©IH]ffi#9 4bWu ^9 

So 

££T\ flHM4j^UW*aHRl ©*!«&>&, ^SHK4©ia^9 4 a©M 
^TCil^^ttU fiiflHil4^bTViSa&Kl©a®^6> ««lil4©IHIffi 
»9 4bOmi?©lt*ftt lib, fiM»4©Enffi^9 4b©j£a^&£i{e^ 
9 4 a©OTB£-e©jl5$ t - t 1 £ t 2 £T3o 

S&tefitaUK4©fiSB#9 4a, Gflffi#9 4 b#4r 1 0£ 1 tf^<fcU HOI 
Ky^*fct)©try5HB*LtU £Mg4©i&ffi#9 4 aOfiSL 1 <h U ftfll 
J»4©IH1^9 4b©eSL2 (L = Ll+L2^toCt) t"TS. 

*sfeB6©^sB 2 tmmomm 1 ©h 1 b titm&rzjim* mmomm 1 ©h 1 

B©ffMK4 ©Baffin 4 b©jgffijfc5,njffi#4 a©W»ST?©»S t 2Wlfi 
2©it5$h^TT**©fc^U ^©^l©fl2O0 9m #SHj|3 4©ta 
ffi^ 3 4 b ©JSffirt* 6 W 3 4a ©M3B£T©i^ $ t 2 2 ©ft $ h £k 

t 2 

GfcfcTU L = p, pl+p2 = p, L1+L2 = L, Ll^pl, L2^p2©i 
£©P««fc1-^£»£;£&t LT, KTte*©«BBD^*H®*#JRbfc 

**&tft§irr*. ^mtc^viT, ^JS©^8iiTffl^fcBi2tigfii©*f^j;a5»^ 
M^rc\t^y^m<D^mz^^mmmm^rcuy^^Km^tt^mmm2 
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M12 4 ©-«B 2 4a &Bffc?Zo 

Ell OCi^ti^t, 1112 2 0±S(:^^ h!2 3 

mz. HlOEfc^t«fc5fc, K7^Xy?>^f f $l^Tii!2 2, 
£©^, S i02©Xy?>^tiil©Xy5 : >^j|tft7?x^ 

f>^§7»; mmisxfr zmmmxx \zm$t?z> z. t-cn-o 

S i02^If$fc^y^©^fcJ;D> W2 4Wt§. £©B# 
J*T«WR2 4att«2 4©-g&£&£ 0 

'feWTs hWk2 5 

mmz^-i > y £ Y) \zm o u&ik ^ $ y ^ a° y ^--v^^ # > 

&43> *^©^2^^T^ tB^L = P , pl+p2 = p, L1+L2 
= L, Ll^pl, L2^p2©il$im5l:, 01OFOSiO2lf 

A°y^U>^f££J3V>TS i 0 2J^©^^tTofeo 

*HI©fl2 fc&^Tte, ^«M©M©M^SC:©^m©IH]^©j£gP 
£T©iiS£t 2<h«^©milht©||#^<J:©j:5tf §11$^^ 

Lfrm&\z&\,*Th&^mmmzn%m^m-rtcL®\zmi oa~eii o it 

^bfcMji^W^b^»J2©{t&tC, S i O 2B:&mmLT^fe^it%zM 
3> ®2A~EI2HT^b7t^^T^, 02 Ei^^TB i a s -XA>^ 
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(2Xp) B4XtU S i 0 2«ttftWt 1/ (2Xp) OftfefcfltffH: 2 

011 Afc#5SW©§^©^l6k:a\^S&ifi0!l 2 (DS AW*If©i|;#j4$, 

HI lBKjfi|«2©SAW7^M0i«WtSSt. H12Afcttlfc 
M 3 © S AW^l^Cl^ft^, 0 1 2 B \Z\mm 3 © S AW7 ^ ©«^ 
HI 3AUttfcm©SAW#^©«&#tt£ > EI 1 3 B \Z it»J 4 

© s aw7 ©*»&te*j*-r. *mn<Dmm 2 -vm s a w^^am 

1 A £ ft$©#l/$& Lfc S AWjftjg^Tfc D > S AW7 4 )V$ UM 3 \Ztk Vtcm 
f£©*>©T&3 0 HI 1A-H31 3Bfc:feVvr, -?-©*&*&«:«, t/HXFI© 

j^mt' ! ti£#jiT3fc*e>, a:&£^w;*ra©#te©jgv>j&*#j&> D^T^«k3 

$f it ±©A° 7 ;* £3E 2 fc^-r o 

(«2) 





t 2, h 


h/ (2p) 


t 1/ (2 p) 


Ll.pl 


^»J2 


t 2 


0.04 


0. 20 




J**E0!I3 


t 2 


0.04 






Jt$£M4 


t 2<h 


0.04 


0.20 


Ll^p 1 



m&j: d t> w«tt«T«flfe-r * u v ^MtK^mmmmzit^mm^ teat 

$££kT2>o £6>fcHl 2A©Jt«E0!l3£, H 1 3 A©Jt«flj4 ©S AW-ftJg^© 
«rtt£Jt*rr*£, S*S^»<k D U ^ ^Hi, Si02 

1 2Bl;§Lfc, S i 0 2Bt&^bT^ViJt<ft^J3©*ig^*^lriT*^ 
ttfc S AW7^ )V# ©«FttT?tt^5 "5 UT5ia#*©^Ml(te#ft UTV^fc U y ^ 
tt«EM4K::&t>TttHl 3Bf^$nsii:, UttttA^bt^S 
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zt&frfrz> 0 cnizMvx. mmM2 \z&^x\$mzv yy°ju^mmmm\z-> 

±\zm^nxv^s 102^01, mm<Dmmtfn,frn±m<tsi>o*L£o\z 
^omtt^en?), -^(omM, iiiBc^nfe, iiu©sAw* 
m^&m ^xm^ntz s aw7 ^ )v# \z& ^x\-m.mmmz u ? y°mm^. l- 

^-hckO, S A W^lf W t git 5 7 ^T, ^t<D7 

<< )v$ *mm? z> s Aw*if©i^i^»j; d t>i«^Mjt^^T^ u * ^ 

©7^Jl^£*/fct*£SAW#^3P©S i 02CD^^h^ t 2 (fcfcU L = 
P, Pl+P2 = p, L1+L2 = L, LUpl, L2^p20H«4ifct) 

&wtzz£&&> mmmm^m^m^, mz, mm<Dmmi\zmf^>m7 <om 

bit**. m±mmn, miAtm—tzmtstiz. 
m i ARxsm 1 4 fc^t-ct 3 iz^mmcDmm 3 © s awtaw x &k i ©± 

ttms 2 43 «ktftat»3 *»fi«K4 **** s>ot&s. * izmmmm 2 
u SAWT;Hx«t§t,c!)-es§ ( 
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ft. ««Bt4©ia»»4b^ »4aF«iii2«i0±it:#fti, 

y^fcOOKyfllftLiU «W4(Di!!i«»4aCDitLltU MUt4 
OB»4bOi4L2 (L=Ll+L2dlDSXt) Sfc, ®mm 

4<oi^y^tmm\z. i~D<Dwmmm2<Dmmm2 &&&v^%im&5nmm 

EJCi^Olbfy^&OOGaifiOOajCDftLl £©JtLl/L&77* tU 1 tf 

y ^*7t d ©#im@© tr y ^B P tmmmnm&mmT&nMm 1 q © 

(Bp 1 £©J£p l/p£7?<hT£o 

umm4 tmvT^zmm 1 ©»6§ii4 ©iot#4 b £-?©;«$ 

Ll^pl, 2^p 2 

(fcfcU L = p, pl+p2 = p, Ll+pL2=L©iIWc:t) ©M#£#! 

£©H«&*fcf»ttfc#S#&£LT, ttB«ttfi^l / jtH2B(DS i02§ 

^•rsictt, ^cTOn-r^/t-rTx<hxA o ^^u>^m^©jt^^^*T : ffo 
*»«^&^fc*viT«>AVi4wt3&j»6n*^*jR*rfc«>fc, OT©6TO©s 
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H£<D (ISiCB i a s £ftJ;&nb&V>) X/ty ^ ij >^$ffi^fcS AWfA-f ^, 

^TO^^iDCJtWJ^^^ft^^b^h/ (2Xp) J±4*fcU 
S iO2l0Mftli?t/ (2Xp) tt2 0%ilh 01 5A-BI1 5Et 
SKA 3 ~ 5 &&U\mM 6 , 7 ©IffiiHH**, El 1 6 ttWSHWtftSt.. Sfc, 

tfeU (A f) ©&£OTi 5A~®1 5 EI^Lfc-en^nwS AWf/HXOlf 

(^3) 





A f 






77' /77 


it$SE^J5 


3.41 


-0.42 


-26. 50 




^»!|3 


2.82 


-0. 44 


-24. 74 


0.82 


?mm 4 


2.71 


-0.46 


-26.28 


0.59 




2.67 


-0. 42 


-27.12 


0.47 




2.44 


-0.51 


-19.13 


1.57 


J±«0 7 


2.82 


-0. 42 


-21.37 


1.12 



L = p, pl+p2 = p, Ll+L2=L©H«S»&t) J ©MflS£»fcl,TV>fc 

Kimm e , 7 \z*Kxte*<DRpmmmk<Dmmm&m- 20dBt, sio2 
z. < mttz> z. 5 <&««£©j*«8fce>#a>*. 

Ttt, *©^^iSa»[K:*«-«j)«g»a*&- 2 5 d BRJbi J£«WJ 5 

*fi3NdfcM3. 4, 5*Jttfirr*fc, 3ttfc0!3. 4, 5 0lTtWo« 
mm&±% < t£ D , t>Hi»!J 4 , 5 2 6 d B£U:£ Si02§$ 

=77-frt>, .77' /J7^/h$<^SK:^oT«***^#$tlTff<C:i:*«t>*^. 
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mz 0 . 8 6£ATT\ S i O 2 ftJBfifcbfcj&^fcJfr&CD 9 0 %^±OMiiifio 
T*5D> Si02«ft^bfc«t,, S I02HEWte«ra*©tttB*#SJl2:*« 

^.hOcfc^tc:, ^HJ#&«S i 0 2m©^& TLl^pl, *OL2^p2 
CfcflfU L = p, pl + P 2=p, Ll + pL2=LCDH^ifct) J ©W#£ 

**E!i©^S83 7?tt«aHtttLTS i02l$ffiV« ««Bt«Enfc|g&n 
3t>©Tte&<, SiN, Si ON, T a 2 O 5 ^ ^ffiOtiM^l ^^^(1 

ZttL iNb03^LiB203, KNb O 3^©tf&©JEE«S*££ffl^fcS 
OT#S&9i©^i6©J$!84 fc&WS S AW5WxfctH>T0|g&#]ilLfcj&tS 

*mm<Di&m4 \z&tfz> s awt/hxh, M^stm©^-^ tr^^p« 

mz%> t>©©> ^M<DMW, 3 Tffl Vifc S AWt/H X ilwim© S AWtAM 7, £/B 
V^Jto U^^ oT Je-©^jt^«iUC^^fcoViT«^n^nilll A, El 14 43 J; 

um2A~m2H\z7j<vrci*><D£mm-e&Q, : t<Dmmn.m$&-tz> e ^mmomn 

4£££SAW:rAM'Xfc, IXl£pl, ^L2^p2 (fctffU L = p, p 
l + p2 = p, Ll+L2=L©iIWct) J ©gg#£#t£:LT^3 0 
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EfliaOiM+ij>L c fc, M«tom»Z>itop c itfKK-MLhfc** s A 
©*&D c fc*WlTV»* S AWt/H^MIL 0 1 8 AlCldtM 6 CD, £ 

b izitmm s ©r;H7o«^tt^ to tctchm 1 s b^^ot 1 9 b \z&^ 

£Z\<DVv 7Jl>i:<DMmk»tm< &ot^5 £ &*«8TfcS 0 AWtA^ 
SJB ^T7^-I0 S AW7 * *IBU c© g y ^MfiizM < HJTH* 

OL 2 ~ p 2 L = p, pHp2= Pl Ll + pL2=L©HI$ife 

T> J ©M^^^t-^^^bT^^nfe^A^^fc^V^T^^S^^tt^ 
ftil4©fl^4 a©«L 1 O^SLc, il©§ii4©tl!i^4 a 

Lctpct^, it 1 ©±i^5i,Ta^-iiij:, -r^fe^^p®^ 
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BfciSSAW^Xt, fLlipl, ^L2^p 2 (fcfcU L = p, p 
l + p2=p, Ll+L2=L©H^ifct) J ©HttftlllfcbT^S. 

*£»©&* 5 *ht«, s& i ©«o m VMStttnmomm 3 -wftLfcjw* 

ffiLA©*fc*Jfc|p0i9, lO£S0fc«7. 8, 9 ©9h5m©£tt&J9fr*TS A 



m4) 







mmm7 


3 9° 


mmm8 


4 2° 




4 6° 


mm 9 


3 4° 


%MM 1 0 


3 6° 



0 A ^ «fc o \Z, & S AW5*A-f X ©KgMttraUfrfc Lft4UftftMtt£ 

SAWt/HX^^T^M s iO2l»L^om©itl0|5 
8 0%m-2 0dB£(±^SfcH M©a&ttLft*#itt3 8° BLt* 

IrKvD° EflB**fcY«*i6«jmbfcLTtbT» ^©HJifB©^D 0 # 
3 8° 

(HJS©^6) 
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gfcS t>® ®» &%®7g|g 3 Xm^Tc S AWf/K X £ |wj$l© S AWt/H X 

OT2AHS2Hfcwb&fe©*ra«rc*?K ^CDRKfcWWTS. *^;fig©^ 
6Hi§SAWf/HXfe, TLl^pl, AOL2^p2 (fc£U L = p, p 
1 + P2=p, Ll+L2=L©H«fti&t) J OMiWclT^S. fcU « 
«©««Mbll!Wh/ (2Xp) \*5%£V1t. 

^fi{|10, 11, 1 2 i UT S i O 2 ©IS t ©^7i§ S AWrA' 
-<*&3»!£tt«0!ll ltbTS i 02$MbTW^SAWf;K7&M 
bfeo -£ft-£n©<7V\*-f X©m#tt£[II 2 1 fc, l2 1fc^Uc«I#tt 

^6*taLfc«a«feag^«»r ( k2 ) tS i0 2JK»i©H«&H2 2lCjS*r. 

S2 3^SAW^/NVX©M*^^T^bfea^#ft^-r« *ft 

^©■^/t-rxos i o 2 AR<z>%«KbJBW t / (2x P ) ££tnt«u«****<^ 

<«5) 





t/ (2Xp) 


k 2 






(%) 


(%) 


(ppm/K°) 


tttfcfll 1 1 


0.0 


7.7 


-41.2 


H»J 1 0 


10.0 


7.6 


-33.8 


l£»J 1 1 


' 20.0 


5.9 


-19.5 


mmm 1 2 


30.0 


5.6 


1.4 



-3 0ppm/OT^0, *6tiB3 0XTr01«fl»ia:5, L*upj»fc, 

H2 2«, *©«»ttttM»^^K2 3WTr*c:i*bT^«. ngmm&* 
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1 O 2 ©^frftJtJS^ 2 0 %SXT(Dm&T\ S i O 2 fllOJiOT^ 3 5 %U±\Z 

fez* &rcmzn^Mtem&&m*±%~rg%t> &&&& 

2 2 2 3 t , *^«^#ic^ 7 SSTMS^ft^- 3 0 p p 
m/° Kt&SS i 0 2«E©H»*tl 3X©*&it)«b, S i O 2 «OJKffttff 
l^SLK Wot, BUi©»**>6»5li#6tt, MItUTSi02 

1 3%=g t/ (2Xp) ^35% 
(^&£<«^7) 

riri 2 i\zmmznrcT>^j-&m!$i 2 2 souths. z\<D7>7-?-&mm 

12 2tt, It^SAW7^;^12 2a, SHfflSAW7^Ml2 2b, 
tfStfB®B& 12 2c Qffif&TZ. 

*MM<Dmm7\z$>n%mmmsAW7j)],& 122 a*io^fflSAW7^ 
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H2 5AfcSAW7-fM12 2a©, -35° C, 25° C, +85° C© 

H«Ofc»SAW7^M 1 2 2 a tra-«»aMlf©S i0 2I$ML 
TWSAW7^^$-35° C, 2 5° C, +8 5° C ©*tt*n©fig 
T^Lfe«^#tt^|U2 5BI:^f„ £&, H2 5AROqg2 5Bfc*^Ttt, 
^M©^7©-^jibT^D±^c^«ig^^A^^^^{i^l 3 1 

J4, -3 5°.C-+8 5° C©jtaH6fflteifeViT, mm? ^ )\,?<Dm^ 
I25A^25B«!: & Jt«fT * £ , MM^M 3 TiBBJi Ufc S AWt/K X £ 

3 51C©ii|llteB8te^T, SHW«K:*^TifA»#c-3. 5dB^ 

T, S«»«fc*ViT-4 2dB«±0«IJBE*J|S8BbT^S©K:^U 02 5A© 

MSAW7^M1 2 2 a*it«fl|ffiSAW7^Ml 2 2b(C, |H2i© 

fii^tfcsAWTA^xsfflv^ift^^tT, s&E#e>«, -3 

(^J6©^J88) 

02 6fct, ^^©^SfiO^JSSKlfetTSSAW^n-f X©»f®BIt?*5„ 
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mn®2 lea, c©»ffl««i:««wfc»ttsnfc«ft«^©»wi,stf 5 a- 

;p*U^*A#S&*%>©-^ *©Ert5©A£flt3 6° ^36° YLTI 

ftiK4tt ' «F*Kttr|ft5/U3> mr, rs i0 2j tm®? 
So ) *6fc*fe©T?, B9 2 6 few** J: 3 IC, *©3c®ttEIia»«*«ATVi 
So #«flt4©fii»#4afau »*l<D±H©#ffl«B2ft*-r**^<OJi^ 

OI3»»4b(0mT©*attliU «WR4CDP3ff»4bflDjftff»& 
fi^4 a©M^**e©i^$ (t-tl) §t2ttS. 

«««4*t»LTV>3*«l©*K}feS, tt«g2 a©]Ig&£T£# 

Ky?*&D0Kyfitiiu «Ii40flf^4 a©M*K©tt*L 1 i 
U «««l4©IH«5J»4b©J6*CD*ftL2t'r*. {MK4<Z>lt!y 
^tW«fc, l^©#MiM2©1It«i2 aWtf-^5tt jS 2a© 

*fiE-r*«^*T*#ai«ai2 © 1 tf y^igp t-r-s. 

2 (p = p 1 + p 2tff&Y)?L-oz£) 

Cy^tEi (L-L2) £©Jfc (L-L2) /L 77 ' , 
2©1 Ky?ipi««gi*jiftt)Ogp 1 £©Jfcp l/-p^77 £«rr*. 

h^t 2 
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(fctffU 7?' -0. 3 < 77 ^ 77 * , L = p, pl+p2 = p, Ll>pl) 

3 8 ° 

*n§9©^as©7^ji s fc&tta s awt/h <Dumxmz. m 2 a~ei 2 

h/ (2Xp) ^0. 0 5 
1 8%^t 1/ (2Xp) ^3 5% 

mffivmm 9 > 

9 fc*V*T S AWt/HXH mmvmWi 8 S AWt 

/t-r*sm>fc. ®2 7fi^Hj©^jfg©^9 ic*w-*s awt/w^cw 
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9 fc, -€-O-h®«|Hlia^^^T^§ 0 W2 3 4©fl«P^2 3 4 
a «, «4£ 1 0±l©ilti 2 *^rr*«^©±^r* <fctf*-©iE#fcfli*.T 

Sfc, ftiJ82 3 4©IHlM2 3 4 bft fl^2 3 4 aflOiifl 
2«taE*l©±®te#«EbJfeVi*^fc#^.TViS. §1I2 3 40i!Ii' 

^2 3 4 a, D3SB#2 3 4b#« 1^>£1 fcfy^iU £© 1 fcfy^&fc?) 
OKyfSSLtU 3 4©TO2 3 4 a©]M&©«I£L lib, 

««IH2 3 4©|HiaS^2 3 4b©J6»©BSL2tL, fcfy^ftLt (L - L 
2) £©Jt (L-L2) /LStt?' tn. Scfc, ftU2 3 44(||UT^ 
£«1 ©^®a>S, W2 3 4©£jg&#2 3 4 a©OT&£T©i«$£ t iU 
^«^2 3 4^gtT^§Sti©^^, MJi2 3 4©EteB#2 3 4b 
©Jg^£T©ii5££t lib, MI2 3 4C»2 3 4b(E)ftg»6ifiS 
#2 3 4 a©BCgB3;lr©ie£ (t-tl) §t2TO. 

^mmommd tmm<ommsom2 etimmrr mm^mmacD 

H2 6©«g[«4©ini«^4a©»«*t&KAgRoT*t), *©A#45*t*ta 
9 0° £fcr>TV>S©te*fbT, ^I0il9©02 7m §i!2 3 4 
©i!!i*#2 3 4 a©»««, *©A*9L**#0CTV^^IC**. 
*^HJ©^Jg©^il 9 fc:feV>T«> 

t 2 

(fc)£U 77' -0. 3<77^7?' , L = p, pl+p2 = p, Ll>pl® 
L1+L2<L ^L2<p2 

©§8#a$ 

h/ (2Xp) ^0. 0 5 
©£#, *Kt-r*«««©»«ftH:tt«i»^ba^2:i'biiauTV^. 
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£T©i^£ t IX)? 

18%^tl/ (2 Xp) ^35% 

(naso^jgi 0) 

02 8fc*ViT«Ml4 4tt«P*b<ttS i 02#&fcSfc©-c. EI 2 8 fcjR 

mm i ©±i5©#s!«ffi 2 *w-r5gp^©±^«ta: j e©5£»fcfflf^.TVi 

&o «l)i2 4 4CD»2 4 4b}l £j»»2 4 4 aKOfItl2 

J&Sg^l (0±m\Z&&l,t3l\,^fr\zffi%.T^Z>. HCT, ffiS!2 4 4©£bg& 
#244 a, En&#2 4 4b#*lO*lfc!y3 1 £U £© 1 V) © 

fcfy^ffi&LtU ««JR2 4 4©iaa5^2 4 4 a©M©(BSLl tb, 
i!2 4 40»2 4 4 b0J|gOi§L 2 ib, Kyf|Lt (L-L 
2) i©Jt (L-L 2) /L^77' fc-T*. «»K2 4 4**»bT^S 

SEffil ©^@^£>, &^1&2 4 4©tM#2 4 4 a©]IgB£T©iil££ t tb, 
^ 2 4 4^bTt^S^l©^f,, §il4 4©»4 4 b©Jg 
§&£T©K$£t ltU ffil!4 4 ©»4 4 b ©»&TO4 4 a 

©Bt«*T©j*s ( t - 1 1 ) § 1 2 trz. 
*mm<Di&m 1 o tmmv&m s ©® 2 e mmcomm s 

OB 2 6 OMI4 Oi!!i«»4 a OflSOiL 1 «« 2 a ©tflp liDfe 



32 



WO 2004/059837 ^ ^/JP2003/016513 

*&Jfe©^fiBl Ofc43V>Tfc3U §112 4 4©i£bg&#2 4 4 
t 2 
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